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(57)Abstract 

PURPOSE: To provide a semiconductor integrated circuit device, which can 



form the highly reliable resistive element and capacitive element together 
with an IGFET at a high integration density, and the method for 
manufacturing the device by the simplified process. 
CONSTITUTION: A resistor 24 of a resistive element 20 and a lower 
electrode 14 of a capacitive element 40, which are formed on a field 
insulating film 2, are formed on a polysilicon layer having the same sheet 
resistance. A dielectric film 1 5 of the capacitive element 40 has the 
laminated structure of silicon oxide films 6 and 8 and a silicon nitride film 7. 
A protecting insulating film 25, which is deposited on the upper surface of 
the resistor 24 of the resistive element 20, also uses the laminated structure 
of the silicon oxide films 6 and 8 and the silicon nitride film 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor integrated circuit equipment with which the capacitative element and the 
resistance element were formed on the insulating layer prepared in the main front face of a semi- 
conductor substrate said resistance element It consists of the 1st polish recon layer which has 
predetermined sheet resistance. Said capacitative element Semiconductor integrated circuit equipment 
characterized by consisting of up electrodes on the dielectric film on the lower electrode which consists 
of the 2nd polish recon layer which has the same sheet resistance as said 1st polish recon layer, and 
said lower electrode, and said dielectric film. 

[Claim 2] Said lower electrode and said dielectric film are formed in the same flat-surface configuration, 
and said up electrode is formed in a flat-surface configuration smaller than said lower electrode and 
dielectric film. Three or more connection holes which carried out opposite distribution covering the 
overall length of this 1 side in parallel with one side of said up electrode are arranged and formed in the 
part of said dielectric film with which said up electrode is not prepared. Semiconductor integrated circuit 
equipment according to claim 1 characterized by connecting the drawing electrode to said lower 
electrode through two or more of these connection holes. 

[Claim 3] The dielectric film of said capacitative element is semiconductor integrated circuit equipment 
according to claim 1 which is the laminated structure which accumulated silicon oxide and a silicon 
nitride by turns, and is characterized by the protection insulator layer of the laminated structure of said 
dielectric film and the same laminated structure having covered the top face of the 1st polish recon 
layer which constitutes said resistance element. 

[Claim 4] The resistance element which prepares in the main front face of a semi-conductor substrate, 
and consists of the 1st polish recon layer on a **** insulating layer and by which covering formation of 
the protection insulator layer is carried out on the top face, In the semiconductor integrated circuit 
equipment with which the capacitative element which has an up electrode on the dielectric film on the 
lower electrode which consists of the 2nd polish recon layer, and this lower electrode, and this dielectric 
film was formed said dielectric film It is semiconductor integrated circuit equipment characterized by 
being the laminated structure of the configuration with the laminated structure of said dielectric film are 
a laminated structure in accumulation by turns about silicon oxide and a silicon nitride, and same [ said 
protection insulator layer ]. 

[Claim 5] Said laminated structure is semiconductor integrated circuit equipment according to claim 4 
characterized by being the three-layer laminated structure of the upper silicon oxide by surface thermal 
oxidation of the silicon nitride on the lower layer silicon oxide by surface thermal oxidation of a polish 
recon layer, and this lower layer silicon oxide, and this silicon nitride. 

[Claim 6] Said 1st polish recon layer and said 2nd polish recon layer are semiconductor integrated 
circuit equipment according to claim 4 characterized by having the same sheet resistance by having the 
same thickness and the same high impurity concentration mutually. 

[Claim 7] It is semiconductor integrated circuit equipment according to claim 4 which an insulated-gate 
field-effect transistor is formed in said semi-conductor substrate, and is characterized by the gate 
electrode of this transistor and the up electrode of said capacitative element being the same ingredient 
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configurations. 

[Claim 8] Said ingredient configuration is semiconductor integrated circuit equipment according to claim 
7 characterized by being the polycide structure in which the silicide film was formed on the polish recon 
layer. 

[Claim 9] The process which forms alternatively in the principal plane of this semi-conductor substrate 
the field insulating layer which divides the active region of a semi-conductor substrate, The process 
which applies on said active region from on said field insulating layer, and forms a lower layer polish 
recon layer, The process which oxidizes the front face of said lower layer polish recon layer, and forms 
lower layer silicon oxide, The process which forms a silicon nitride on said lower layer silicon oxide, and 
the process which oxidizes the front face of said silicon nitride and forms the upper silicon oxide, Carry 
out sequential etching removal and patterning of said upper silicon oxide, said silicon nitride, said lower 
layer silicon oxide, and said lower layer polish recon layer is carried out to the same pattern. Said lower 
layer silicon oxide put on the top face of the resistance element by said lower layer polish recon layer, 
and this resistance element on the 1st [ of said field insulating layer ] surface field, The protection 
insulator layer which consists of said silicon nitride and said upper silicon oxide is formed. The lower 
electrode and said lower layer silicon oxide of the capacitative element according to said lower layer 
polish recon layer to a 2nd [ of said field insulating layer ] surface field top, The manufacture approach 
of the semiconductor integrated circuit equipment characterized by having the process which forms the 
dielectric film of this capacitative element that consists of said silicon nitride and said upper silicon 
oxide. 

[Claim 10] The manufacture approach of the process which forms the gate dielectric film of an 
insulated-gate field-effect transistor in the principal plane of said semi-conductor substrate of said 
active region after said patterning, and the semiconductor integrated circuit equipment according to 
claim 9 characterized by having the process which forms the up electrode of this capacitative element 
on said gate dielectric film on the gate electrode of this transistor, and the dielectric film of said 
capacitative element with low electrical resistance materials. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the semiconductor integrated circuit 
equipment with which the resistance element and the capacitative element were formed on the semi- 
conductor substrate, and its manufacture approach with respect to semiconductor integrated circuit 
equipment and its manufacture approach. 
[0002] 
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[Description of the Prior Art] An insulated-gate field-effect transistor (it is hereafter called IGFET) is 
formed in a semi-conductor substrate, the capacitative element of an MOS mold is formed on a field 
insulating layer, and the semiconductor integrated circuit equipment which made the dielectric film the 
laminated structure of a silicon nitride and silicon oxide in order to reduce the leakage current of a 
capacitative element and to increase capacity value is indicated by JP,63-94664,A. 
[0003] On the other hand, IGFET is formed in a semi-conductor substrate, a polish recon resistance 
element is formed on a field insulating layer or a lower layer layer insulation layer, and the 
semiconductor integrated circuit equipment covered with the upper layer insulation layer which consists 
of silicon oxide put on the top face of a polish recon resistance element on the whole including IGFET is 
indicated by JP.58-261 78,B. 

[0004] In the equipment with which it followed, for example, an analog and digital one were intermingled 
like an A/D converter or a D/A converter, when a resistance element and a capacitative element are 
formed with IGFET and it constitutes an integrated circuit, it becomes structure as shown in drawing 6 . 
[0005] In drawing 6 , field oxide 2 was alternatively formed in the principal plane of the P type silicon 
substrate 1 t and the active region is divided. 

[0006] Gate oxide 34 is formed in the substrate front face of an active region, the gate electrode 35 of 
the polycide structure which consists of a polish recon layer 11 and silicide film 12 is formed on it, the N 
type impurity ranges 36 and 37 of a pair which serve as the gate electrode 35 with the source and a 
drain field in self align are formed, and IGFET30 is constituted. 

[0007] The lower electrode 64 which consists of a polish recon layer of low sheet resistance, and its 
cash-drawer section 64A are formed on the 1 field of field oxide 2, the laminating dielectric film 65 
which consists of silicon oxide 61 and the silicon nitride 62 on the lower electrode 64 is formed, the up 
electrode 68 which consists of aluminum etc. is formed on it, and the capacitative element 60 of an 
MOS mold is constituted. 

[0008] The polish recon layer 74 of high sheet resistance is formed on other fields of field oxide 2, and a 
resistance element 70 is constituted. 

[0009] Moreover, the layer insulation layer 71 which consists of silicon oxide covers the top face of the 
polish recon layer 74 of a resistance element 70, and the top face of lower electrode cash-drawer 
section 64A of a capacitative element 60 is covered, and the gate electrode 35 is covered and it is 
formed. 

[0010] And the connection holes 66 and 76 are formed in an interlayer insulation film 71, an electrode 67 
is connected to lower electrode cash-drawer section 64A through the connection hole 66, and an 
electrode 77 is connected to the edge of the polish recon layer 74 of a resistance element 70 through 
the connection hole 76. 
[0011] 

[Problem(s) to be Solved by the Invention] With the semiconductor integrated circuit equipment by such 
conventional technique, it has a problem which are enumerated next, namely, — alike — the polish 
recon layer of sheet resistance high as a resistance element • — using — as the lower electrode of a 
capacitative element — ****** — since the polish recon layer of low sheet resistance is used, 
deposition and different patterning of each different polish recon layer are needed. Therefore, an eye 
doubling error is produced in relative location with the lower electrode of a resistance element and a 
capacitative element, and it becomes constraint of high integration. Moreover, manufacture becomes 
complicated, for this reason cost serves as high semiconductor integrated circuit equipment. 
[0012] Thick silicon oxide has covered the top face of the polish recon layer of sheet resistance with a 
high resistance element directly. For this reason, according to invasion of moisture, migration of a cation, 
or the stress operation to the polish recon layer front face by difference of a coefficient of thermal 
expansion, the resistance of a resistance element becomes unstable. Moreover, since the contact 
section front face of a polish recon layer is also etched in case a connection hole is formed in thick 
silicon oxide, it becomes difficult to acquire reliable detailed contact structure. It has the same problem, 
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also in case the contact structure to the lower electrode cash-drawer section of a capacitative element 
is formed. And even if it covers all the top faces of the silicon oxide as this interlayer insulation film by 
the silicon nitride, since thickness is thick, the silicon oxide put on a polish recon layer top face does 
not become solution of the above-mentioned problem. 

[0013] Moreover, when it is the quality of the material from which a gate electrode and the up electrode 
of a capacitative element differ like drawing 6 , since deposition and patterning process of each 
ingredient film are needed, manufacture becomes complicated also from this point and cost serves as 
high semiconductor integrated circuit equipment. 

[0014] Therefore, the purpose of this invention is offering the effective manufacture approach of 
manufacturing the semiconductor integrated circuit equipment which can set correctly physical 
relationship with the lower electrode of a resistance element and a capacitative element to a 
predetermined value, makes high integration possible by this, and realizes low costHzation, and its 
equipment. 

[0015] Other purposes of this invention are offering the semiconductor integrated circuit equipment 
which has the resistance element from which the resistance by which fluctuation was stabilized few is 
acquired, and reliable contact structure's is acquired. 

[0016] Another purpose of this invention is offering the semiconductor integrated circuit equipment 

which has the capacitative element from which reliable contact structure's is acquired. 

[0017] 

[Means for Solving the Problem] In the semiconductor integrated circuit equipment with which the 
capacitative element and the resistance element were formed on the insulating layer by which the 1 st 
description of this invention was prepared in the main front face of a semi-conductor substrate said 
resistance element It consists of the 1 st polish recon layer which has predetermined sheet resistance. 
Said capacitative element It is in the semiconductor integrated circuit equipment which consists of up 
electrodes on the dielectric film on the lower electrode which consists of the 2nd polish recon layer 
which has the same sheet resistance as said 1st polish recon layer, and said lower electrode, and said 
dielectric film. Said lower electrode and said dielectric film are formed in the same flat-surface 
configuration here. Said up electrode is formed in a flat-surface configuration smaller than said lower 
electrode and dielectric film, the part of said dielectric film with which said up electrode is not prepared 
— one side of said up electrode — concurrency — and — this — it is desirable that carry out opposite 
distribution covering the overall length of one side, and three or more connection holes arrange, and are 
formed, and the drawing electrode is connected to said lower electrode through two or more of these 
connection holes. 

[0018] The resistance element which prepares the 2nd description of this invention in the main front 
face of a semi-conductor substrate, and consists of the 1st polish recon layer on a **** Insulating layer 
and by which covering formation of the protection insulator layer is carried out on the top face, In the 
semiconductor integrated circuit equipment with which the capacitative element which has an up 
electrode on the dielectric film on the lower electrode which consists of the 2nd polish recon layer, and 
this lower electrode, and this dielectric film was formed said dielectric film About silicon oxide and a 
silicon nitride, it is a laminated structure in accumulation by turns, and said protection insulator layer is 
in the semiconductor integrated circuit equipment which is the laminated structure of the same 
configuration of the laminated structure of said dielectric film. Here, said laminated structure can be a 
three-layer laminated structure of the upper silicon oxide by surface thermal oxidation of the silicon 
nitride on the lower layer silicon oxide by surface thermal oxidation of a polish recon layer, and this 
lower layer silicon oxide, and this silicon nitride. Moreover, as for said 1st polish recon layer and said 2nd 
polish recon layer, it is desirable by having the same thickness and the same high impurity concentration 
mutually to have the same sheet resistance. Furthermore, IGFET can be formed in said semi-conductor 
substrate, and the gate electrode of this transistor and the up electrode of said capacitative element 
can be the same ingredient configuration and the polycide structure which formed the silicide film on the 



-5- 



polish recon layer preferably. 

[0019] The process at which the 3rd description of this invention forms alternatively in the principal 
plane of this semi-conductor substrate the field insulating layer which divides the active region of a 
semi-conductor substrate, The process which applies on said active region from on said field insulating 
layer, and forms a lower layer polish recon layer, The process which oxidizes the front face of said lower 
layer polish recon layer, and forms lower layer silicon oxide, The process which forms a silicon nitride on 
said lower layer silicon oxide, and the process which oxidizes the front face of said silicon nitride and 
forms the upper silicon oxide, Carry out sequential etching removal and patterning of said upper silicon 
oxide, said silicon nitride, said lower layer silicon oxide, and said lower layer polish recon layer is carried 
out to the same pattern. Said lower layer silicon oxide put on the top face of the resistance element by 
said lower layer polish recon layer, and this resistance element on the 1st [ of said field insulating layer ] 
surface field, The protection insulator layer which consists of said silicon nitride and said upper silicon 
oxide is formed. The lower electrode and said lower layer silicon oxide of the capacitative element 
according to said lower layer polish recon layer to a 2nd [ of said field insulating layer ] surface field top, 
It is in the manufacture approach of semiconductor integrated circuit equipment of having the process 
which forms the dielectric film of this capacitative element that consists of said silicon nitride and said 
upper silicon oxide. Furthermore, it can have the process which forms the gate dielectric film of IGFET 
in the principal plane of said semi-conductor substrate of said active region, and the process which 
forms the up electrode of this capacitative element on said gate dielectric film with low electrical 
resistance materials on the gate electrode of this transistor, and the dielectric film of said capacitative 
element after said patterning. 
[0020] 

[Example] With reference to a drawing, this invention is referred to for a drawing below. 
[0021] Drawing 1 is the cross-section perspective view showing the semiconductor integrated circuit 
equipment of the example of this invention. The field insulating layer 2 which becomes the principal 
plane of the P type silicon substrate 1 from silicon oxide was formed alternatively, and has divided the 
active region 3 of a substrate. 

[0022] On a channel field, it consists of a polish recon layer 11 and silicide film 12 through gate oxide 34, 
and the gate electrode 35 is formed from the polycide layer of a value with as low sheet resistance 
(layer resistance) as 10ohms / **, the N type impurity ranges 36 and 37 of a pair which serve as the 
gate electrode 35 with the source and a drain field in self align are formed [ gate oxide 34 is formed in 
the substrate front face of an active region 3, ], and IGFET30 is constituted. 

[0023] The capacitative element 40 is formed on the 1 field of field oxide 2. This capacitative element 
40 is formed from the lower electrode 14, the dielectric film 15, and the up electrode 16. The lower 
electrode 14 is a flat-surface configuration with a square square of 16 micrometers, and the direction of 
X and the direction of Y consist of polish recon layers of a value with as high sheet resistance (layer 
resistance) as 40ohms / **. The dielectric film 1 5 consists of 3 regular-placing structures of lower layer 
silicon oxide 6 of 17nm of thickness, the silicon nitride 7 of 15nm of thickness, and the 5nm upper silicon 
oxide 8 of thickness. The up electrode 16 is a flat-surface configuration with a square square of 12 
micrometers, the direction of X and the direction of Y consist of a polish recon layer 11 and silicide film 
12, and sheet resistance consists of polycide layers of 10ohms / **. That is, the up electrode 16 of a 
capacitative element 40 and the gate electrode 35 of IGFET30 are the completely same film 
configurations. 

[0024] The resistance element 20 is formed on other fields of field oxide 2. This resistance element 20 
consists of resistors 24 which consist of a polish recon layer of the high sheet resistance of the same 
40ohms / ** by having the same high impurity concentration as the lower electrode 14 and the same 
thickness of a capacitative element 40. 

[0025] As shown in drawing 4 (A), width of face W serves as a flat-surface configuration which 5 
micrometers, the connection hole 45, and the effective length L between 46 are 50 micrometers, and 
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extends in a U character mold in the direction of Y, and a resistor 24 serves as the connection hole 45 
and a resistance element whose resistance between 46 is 400ohms. In addition, at drawing 1 , the 
straight-line configuration which extends in the direction of Y has shown the flat-surface configuration 
of a resistor 24 for convenience. And in the upper front face of a resistor 24, covering formation of the 
protection insulator layer 25 of the same flat-surface configuration as a resistor is carried out. This 
protection insulator layer 25 is 3 regular placing structures of the completely same cascade screen 
configuration 6 as the dielectric film 1 5 of a capacitative element 40, i.e., lower layer silicon oxide of 
17nm of thickness, the silicon nitride 7 of 15nm of thickness, and the upper silicon oxide 8 of 5nm of 
thickness. 

[0026] The interlayer insulation film 4 which consists of silicon oxide, a PSG, or BPSG on the whole is 
formed. The connection holes 41 and 42 penetrated the interlayer insulation film 4, and have arrived at 
the N type impurity ranges 36 and 37 of IGFET, respectively. The connection hole 43 penetrated the 
interlayer insulation film 4 and the dielectric film 15, and has reached the lower electrode 14 of a 
capacitative element. The connection hole 44 penetrated the interlayer insulation film 4, and has 
reached the up electrode 1 6 of a capacitative element. The connection holes 45 and 46 penetrated the 
interlayer insulation film 4 and the protection insulator layer 25, and have arrived at the both ends of a 
resistor 24, respectively. 

[0027] Moreover, as shown in drawing 4 (B), in parallel with one-side 1 6A which extends in the direction 
of Y of the up electrode 1 6, covering the overall length of one-side 1 6A, opposite distribution is carried 
out, it arranges and three or more connection holes 43 which pull out the lower electrode 14 of a 
capacitative element form. In the example of drawing 4 (B), it is the distribution array of five connection 
holes 43 of an up electrode with which one side countered the both ends of 16, the connection holes 
43A and 43A were formed, the center section was countered, connection hole 43B was formed, and the 
connection holes 43C and 43C were formed between each of 43A and 43B. 

[0028] By carrying out such consideration, even if the lower electrode of a capacitative element is the 
film of high sheet resistance, each part of a lower electrode serves as uniform potential, and the trouble 
of it is lost. 

[0029] The aluminum electrodes 51 and 52 have connected with the N type impurity ranges 36 and 37 of 
IGFET through the connection holes 51 and 55, respectively. The aluminum electrode 51 and the 
aluminum electrode 53 formed continuously have connected with the lower electrode 14 of a 
capacitative element through two or more connection holes 43. The aluminum electrode 54 connected 
with the up electrode 16 of a capacitative element through the connection hole 44, this aluminum 
electrode 54 and the aluminum electrode 56 formed continuously connected with one edge of a resistor 
24 through the connection hole 46, and the aluminum electrode 55 has connected with the other-end 
section of a resistor 24 through the connection hole 45. 

[0030] Drawing 5 (A) shows the reference potential circuit in an A/D^conversion circuit, has resistance 
elements R1,,R2, and AMP (amplifying circuit), and the output (OUT) is inputted into an A/D converter. 
Moreover- drawing 4 (B) is IGFET in the^ circuit diagram of AMP. It has T1-T1 1, and a capacitative r 
element C, and is constituted. -R1, C, and T1 of the part enclosed with the two-dot chain line near the 
node A can be constituted like the resistance element 20 of example drawing 1 , a capacitative element 
40, and IGFET30, respectively, and it can be formed. 

[0031] Next, the example of the approach of manufacturing the semiconductor integrated circuit 
equipment of drawing 1 with reference to drawing 2 - drawing 3 is explained. 

[0032] As first shown in drawing 2 (A), a selective oxidation method is used, a part is laid under the 
substrate, and the thick field oxide 2 which divides an active region 3 is formed in the main front face of 
the P type silicon substrate 1. And the polish recon layer 5 containing an N type impurity is formed in 
the whole surface, then, heat treatment — the front face of the polish recon layer 5 — oxidizing — 
silicon oxide 6 of 1 7nm of thickness — forming — a it top — LPCVD (low pressure CVD) — law and 
RTN (rapid heat nitriding) — the silicon nitride 7 of 1 5nm of thickness is formed by law etc., the front 
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this. 
[0039] 

[Effect of the Invention] Thus, in this invention, since the lower electrode of a resistance element and a 
capacitative element consists of polish recon layers of the same sheet resistance, patterning formation 
of both can be carried out at coincidence. Therefore, since manufacture is simplified and the eye 
doubling error of lithography does not produce the physical relationship between both, it can set to a 
predetermined value correctly. Moreover, even if it makes high sheet resistance of the lower electrode 
of a capacitative element according to the sheet resistance of a resistance element, by distributing 
three or more connection holes, each part of a lower electrode comes to be able to become uniform 
potential, and a problem does not arise practically. 

[0040] Moreover, since the protection insulator layer put on the top face of the resistor of a resistance 
element is also the laminated structure of silicon oxide and a silicon nitride, manufacture is simplified 
also from this point, and permeation of moisture and migration of a cation near the front face are 
prevented by the silicon nitride of a parenthesis. Moreover, as for the coefficient of thermal expansion 
of a silicon nitride, the stress which, as for the coefficient of thermal expansion of silicon oxide, thermal 
expansion is offset by the laminated structure of silicon oxide and a silicon nitride since it is smallness 
from a polish recon layer, and joins a polish recon resistor front face in the use in a heat treatment 
process or an elevated temperature, or low temperature is eased in size from a polish recon layer. 
Therefore, fluctuation of resistance serves as a resistance element stabilized in smallness. That is, this 
invention is based on the new knowledge that the laminated structure of the dielectric film of a 
capacitative element is effective also as a protection insulator layer of a polish recon resistor. 
[0041] Moreover, in case patterning of a gate electrode and the up electrode is carried out, since the 
protection insulator layer of a laminated structure has covered the resistor top face of a resistance 
element, it does not generate un-arranging [ that the thickness of a resistor decreases un-wanting and 
predetermined resistance is not acquired ]. 

[0042] In case the connection hole which furthermore reaches the polish recon layer of the lower 
electrode of the resistor of a resistance element or a capacitative element is formed, a detailed 
connection hole pattern can be formed without the silicon nitride of a laminated structure serving as an 
etching stopper, and giving a damage to the front face of a polish recon layer. 

[0043] Since patterning formation of both can be carried out at coincidence by furthermore making the 
gate electrode of IGFET, and the up electrode of a capacitative element the same film configuration, 
manufacture can be simplified. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section perspective view showing the semiconductor integrated circuit 
equipment of the example of this invention. 

[Drawing 2] It is the cross-section perspective view showing the approach of an example of 
manufacturing the semiconductor integrated circuit equipment of drawing 1 , in order of a process. 
[Drawing 3] It is the cross-section perspective view showing the process of a continuation of drawing 2 
in order. 

[Drawing 4] It is the top view showing some semiconductor integrated circuit equipments of drawing 1 , 
and drawing where (A) explains the U character configuration of a resistance element, and (B) are 
drawings explaining the connection hole to the lower electrode of a resistance element. 
[Drawing 5] It is the circuit diagram showing a part of AD translation circuit which can apply this 
invention. 

[Drawing 6] It is the sectional view showing the semiconductor integrated circuit by the conventional 
technique. 

[Description of Notations] 

1 P Type Silicon Substrate 

2 Field Insulating Layer 

3 Active Region 

4 Interlayer Insulation Film 

6 Lower Layer Silicon Oxide 

7 Silicon Nitride 

8 The Upper Silicon Oxide 

10 Laminated Structure 

1 1 Polish Recon Layer 

12 Silicide Film 

1 3 Polycide Layer 

1 4 Lower Electrode 

15 Dielectric Film 

16 Up Electrode 

16A One side of an up electrode 
20 Resistance Element 

24 Resistor 

25 Protection Insulator Layer 
30 IGFET 

34 Gate Oxide 

35 Gate Electrode 

36 37 N type impurity range 

38 Photoresist Film 

39 N Type Ion 

40 Capacitative Element 

41 . 42, 43 (43A, B, C), 44, 45, 46 Connection hole 
51, 52, 53, 54, 55, 56 Aluminum electrode 

60 Capacitative Element 

61 Silicon Oxide 

62 Silicon Nitride 

64 Lower Electrode 

64A Cash-drawer section 

65 Laminating Dielectric Film 

66 76 Connection hole 
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67 77 Electrode 

68 Up Electrode 

70 Resistance Element 

71 Layer Insulation Layer 
74 Polish Recon Layer 



[Translation done.] 
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flMBattJK^snua-rasB i ©#u ->g a >«©_h®(c 
aasss«#igicD«ji#iig t po i:as^it©«ttj6»s^ 

«*LTV»* £ 1 tB«»¥*^» 

[tt#«4] ¥«#££cD£&HKKttnfclMfcJI<Z> 
±tc^ l U ~> g 3 >B*> 0 ^©±® 

imxm 5 ] fftmmmmm\t# u -> g 3 xi©*®^ 

$Hfc;lr<J:STIi -> g 3 >BftR, KTI'>'J-3 >mtWk 

±©->u 3 >^bn*3 c t^->u 3 >mm<Dm.mmm 

.flSK «t5±B->g 3 >*fli*0 3 BfSiJUSitTi&S C t 
[W*«6] WBSBlO^g vU3>S<hWI2^2© 

#u ~>g 3 >B«fc*n^c^-©Hff*5j;^ra-©^M 

3 £ i: J#att5ifiS4 BfcQ^IMM&fltlsH&S 

s. 

[»*^ 7 ] mm*m#mmzmm'f- b b 
cw*^ 8 ] t&E*m#ij£tt# g > g 3 >»±t -> g 



(2) 

2 

-rsw#s 7 E«cD¥J&#£Manis&ga. 

U 3/ g 3 > B ©*® ^ LTTS -> g 3 >B£ffcll * ^ 

istsigt, mHET«->g3>KYbP±tc->g3>^ 

ftBI£i^T-5Xg£:> «[|2->g 3 >g*bBt<&Sffi£& 

yUa>Uftl, Mffi->g3>Mgi> HtffBTHvg3 
>^ft;^*5J;y:WffiTS*g ->g 3 ym&m-ort?- 
>\zm-JK^v^y?&3k\sXrt?-~>>?L. iE7^ 

h**fi»Jl©!g 1 ©*®^«±tCmil3T«©* g g 

r* wa3TH'-> g 3 >mm, me^ u 3 >sMtgiij ,t 
«©*g ->g 3 >jnc«fc seMfoTffitiftetft 

x*<D>f-bimmzMf8,-rz>j:m£* i&&m«mz^ 
0, min7-bmmm±izi&b7>i>7.?<Dy-bnM 
&&zfmm®m.m?<Dmmftm±.\zWi®mmTc>±&m 
m&Mf$.-?z>j:m.$:ft-rz>z.£&®mt?2>m>£m9\z 

[0 0 0 1] 
[0 0 0 2] 

(«T. I GFET, t^-T) 7^- 

® g - ^ «Sit £ffi«c S S * 3 fcfe C ^ CD 

bi«#r« -> g 3 >mtmt -> u 3 >^biscD«s^3t 

fcbfciN*#*«EH»g«tt, ^x.«#MBS6 3-94 
6 6 4^^lcBB*$nT^S. 
[0 0 0 3] ^^Sffitr I GFETWI/. 

* g -> g 3 ymm^* bmmm^Tmmm® 
mm±\z&i$L. *gvg3>gtt^o±®(rSE*u 
rzisvu>wumm*t>frz±.mmmmmm\z&K> 1 g 
f e t ^^fe^wtc^a vrc^mwmmm^&uit. 

so «SJ^.«#^Ba 58-26178 ^#{C^^^nTti 
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3 

[0 0 0 4] lstc&-oT. «AtfA/D:n>M— 

/An >n—9G>£. o \zT-ru tft^i;?)u<DmtEVtz 
mm\z^x. s^iftfitf^ i GFETttt) 

.fc^ft^iglcft-So 

[0 0 0 5] 06{C*3V^T, ps->u^>stsi©^a 

-^FSMfcR 2 Stt, Stt»*£ 

Kiltie. 
[0 0 0 6] Stt«*©S*a®fcy-Hlfl:llt3 4# 

»rissn, ^<d±\z# Uy'j3 >b nt v u im FUR 
n y-h«ffi3 5 tSES^wicv-7>j3«t^KU"r 

>fg«£ft£-;tt©N3^MW«43 6, 3 7*5M$ 
nx I G F E T 3 0 

[0007] >v -)i<\ i mtm2<D-mm.±izig;^>'- 

<Z>3lfflbg&6 4 AjWBjfcSn, T«tI6 4±KJ/ij3 

>8tfbR6 i t-/U3>Sftl6 2^e.fiS;-5««M«^ 

6 8«^StlTMOSS0tiif 6 OJMt^. 
[0 0 0 8] 7^-JUF^t(l2©fl!l©«Jic±[Ci^^-> 

- hfifitO* 'J -> U 3 >m 7 4 T^fifcSnXlgfixiSfT 7 
0 £#fj&-T5o 

[0 0 0 9] > U 3 >&4bRfr 6ft3 JlPfli&e»II 

7 1 f>mmm^ 7 0 ©# U > U 3 >S 7 4 ©±ffiK&# 
U ^IIf6 0<DTSB«ffi3liBL-BB6 4A(D±StcS 

[oo io] fu, mwmmat7 nz»mi6 6, i 

6 OT£j5&£ n £tt?L 6 6 $1UT11 6 7 J&tTSB«ffi 
31^1^6 4 AKSitSn, &1^?L7 

7 it>mm.mT i o u -> u ^ >s 7 4 cDsggBics^s 

[0 0 11] 

U ->'J 35di*m>, #«t^©TgB«S<>:bXi LT 
<St^>-hffita<D^ , J ->U 3>E£fll^XV>5J&>&, 
n^*n©Sft:5#'J ~>'J =1 >H0D**43«t^S-5/^- 

[0 0 12] ffim*^OiSVv>-hSta»#U y'J3> 



(3) 

<DT&m®5\ttiv^(Du>?? bmm&mi&?z>mz 

[0 0 13] ^6<D«fc5^y-h*@i§»^ 

[0 0 14] Lfcj&«oT#5eW©B»tt. fifi«ft§ 
S^t^ft, £n£<fcDiMi*««ft;£ piffle U iS3 

m&?zii%)i3.Mmji&zmmTz> z. tx&s. 
[ooi5] ^mwomosmt. mm&'Pti.<&i£is 

[0016] ^Wfflgijoawn esfffewei^^ 

[0 0 17] 

x» mt&tmtt-ti* m£©->-hiSin£*rr£fgi© 
so ^uv'jn^^i^n, Me***^, tumm 

1 ©# Uy'j3>IiBU 5/- hffi$xSr#-r 5ff§ 2 ©# 
U5"J 3 <5T««li, Mi2T£BSffi±©R* 

z¥m#Mm®&mmz&z,. z\z.x\ ntsmr^mma 
kzfmmmnfcmtem-w-ffiwmzMmzn, mm±& 

(D^fi^bfcoXMl^l^ UX 3 e«±«»^7Ld«?"J 
40 L-X^fiKStl, ^<D^|gc<D^?L$raLXKttiL*®^ 

MtBT^ms izmm $ nx ^ ^> z. t f>m * u ^. 

[0 0 18] *^^©^2©i|f®tt. 

o ^ <d±m iz&mmmmtmmwrfL $ nx v» z> mim=?- 

t. ^2(DxH>J>"Jn>S^6ft:^Tg|5«®. MTgS* 

§»«^i^ritsnfc¥^*«n!8&set^^x. 
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(4) 

5 

lUS&gBtCi&S. Z.Z.X; tMB«II»iStt3j«U->»J:3> 
©*B5*&HMfclc J:*±JBS"J 3 >tftK© 3 mmmffim 

StC I GFET«^n, Wtb7>i?X5><D7— h« 

[0 0 19] *%^©^3©#^t«, ¥«#*&«f£tt 

Slfit, METJBtf'J v'J 3>Ji©3lB)£|gfbLTT 
I->'j3>i«5Mt^Iii, iftET«->'J:3> 

<MR, iWETBv' U 3 J:^lftETJlJj« U v U 

n >S £ l^-o A ? - >i;l*i <y ? > ifffiZ; VTrt* 

l£mfETfli<7)# 'J -> U 3 >S lc <£ & JgiriiSi^ Zz ^>XJ\Z^. 

e-> u u >mtm&£zfmiz±m>' >j n 

ffi}B&ttfm®ffiE¥*tt££®£iii£ I G F E 
[0 0 2 0] 

''..[**«] ^T0®£0ffi£#!lbT#fg^£#Hrt io 
*. 

[0 0 2 1] 01 tt*f§WOg|]S6^©¥««i:**lHl^S 
K -> U 3 >BMbtt*» ^W7^ -*F &3iJi 2 SKtt 

[0 0 2 2] 3 ©SStSffil'y- h S&fbH 3 4 

T#'J->'j3>/f 1 1 fcS'UtM H«l 2j&>e>&D~>- 
)4^y-Hg3 5«^n. y-hfI3 5i§E so 



I6*f»«3 6. 3 7«$ntIGFET3 0£I(S 

[0 0 2 3] -;WK»fl;8l2©— fcSUiKiF**^ 
4 0 e>ftTV> 5. i©§»f4 0H TS$tt@ 

14. B*#K1 5 4U:tf±«*«l 6 3&>&»fifc$nT ' 
US. T««ff 1 4ttX3Er|Sl. Y#ft£&fCl 6 urn© 

iE*E3A^co¥ffl^ttTab<9, ->-Mgin mt&m ifi 

4 0Q/ntig^ffl©#'Jv'Jn>«^?,«^$nT^ 
<&. mmwmi 5tt» HJP1 7nm®Tiy'Jn>Ht 
016. KJ91 5 nm©v'J^>^b®47 43 t fc^iP5 n 
m±Jf is U 3 >BHfcB£ 8 © 3 H«8f jifrSgf nTH 
•5. ±gB«@ 1 6 «X;&|Sh Y^|pJi%>tCl 2/*m©jE 
*B3^^©T®^TSD, #'Jy'J3>Il lty'J 
FRl 2A»6*0>'-MSSi3ft«l OQ/Dffl^Uf 

±BPmSl 6t I GFET3 0©y-h*S3 5te£< 

[0 0 2 4] 7^-;Ph*^bil2©ftficD®«±lCjgta* 
^2 0*^te>nXI/^o iKDgtriSd^ 2 Ote. 

zm-r z> z. t \z ct o i^u 4 o q /□ a>m » h sstw 
jj? u v u a e> fc s sSt:^ 2 4 a» s s m ^ 

[0 0 2 5] B4 (A) C^-T.J:3fC. &ta# 2 4 tefls 
W*?5wm, &mH4 5, 4 6FI©HiftL^5 0um 

0. SMJL4 5, 4 6F B l©egifii^4 0 OQW&taSi^ 
(!S4, 01T-«ffifil±ffi*n;^2 4<D¥ffiP«$:Y 

jjfaizm&-rz>mmMviTmVT$>z>. fit, g$t^ 

2 5a<&*^j££nT^5. e:o^s«eiBi®i2 5«#a 
«f4 o ©B«#:Bi i 5 1±< m-vmmmm&L. -tte 

fct3. mmi 7 nm©TBvU3>^{bBI6. . RJ9 1 5 
nm©vU3>^t®t7i5j;tf|g|JP5 nm©±ly'Jn 
>Kftil8(D3gamjgT'*^o . 

BP.SG*^^^HF B 1Sfi^Sl4^fiE$nTt^. 
?L4 Ii5j;tf4 2 d 1 ^ffljfii&®l4 I GFET 

ONffl3F««**3 643j;rjC3 7 tC^-n^n^LTt^ 
8»m4 3 *tJgra*6i&IS4*5j:l^f«frlg 1 5 

4*tJiraite&Bl4$KjibT^«^0±g|5«®l 6{C 
j§bT<A5, ^714 5*3*^4 6^«ra^H4*3«fc 

[0 0 2 7] ifcH4 (B) {c*-rJ;^»'. §»*^C0 
TgK*@l 4^§ia}-T3eK±©^?L4 3*t, 
gl 6<DY*|p)(C5gft-r^— SI 6 ACafcfflCdO— ffl 
1 6A©£fifctofcoT#fa#:fiLTEHLTJBjfcLT 
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(5) 

7 

1^-5. 04 (B) CD^JTfJ. ±SB*^©— m 1 6 (Dffiiffi 
S£**flJbT»l*?L4 3A, 4 3A^)JSft, 
fcttflbT«8WL4 3B*«»J«Sn. 4 3 Ai4 3 BO 

^n?n<Dfm \z&%m 4 3c, 43 cjWBrissnfc 5« 

©SM*?L 4 3 ©#•*■»!£& -dTI^4. 
[0 0 2 8] ^©.fc'SfcKfct-rSJltK.fcD, 

©&gB#te-li©«ft £fc 0 SMtfitt < fr 3. 

[0 0 2 9] 7M1S5 l*5<fctf5 2tftt§BL5 1* 
±tf 5'5SILTI GFET©NIT«*i«3 6*± 10 
7JC3 7 IC*n-ftl«l«UTV>*. 7;U3.««5 1 

wtc»ri6*nfc7;P5«ff5 3«qKft®tttt?L4.3 £S 

l/^MfOTaWIl 4K»«LTIri5. T;i/ = « 
®5 4J^I*?L4 4£MbTS*SlH t ©±aMMBl 6-fc 

6 tfftttTL 4 6 SIH»S# 2 4 ©-;£©$as 
8£MRU 7fl/5tl5 5*«««?t4 5£iILTgtf 

[0 0 3 0] 15 (A) ttA/DaE«B8&ft:*tt*'J7 
7U->xmEEle]g&£^U fiSOfRl, R2*5<fctfA 20 
MP (if*§H18&) ^flT-ecffi* (OUT) *«A/D 
«*»l:A*Sn5. £fcH4 (B) ttAMPOHSSE 
TIGFET Tl~Tlltti*fC$fbTM 

'anti»5. y - k ajs»© 2 jai«THofc»»©R 
1 , c, t 1 s-t-n^n, mmmm 1 ©fist*^ 2 0 , 

tiif4 0, I GFET3 0©J:3lC*|jftbTJ*j£-r 
[0 0 3 1] *l:i2-i3 5#IUilO¥##I 
[0 0 3 2] £1*B2 (A) fcjR"TJ:5IC, PI->U3 30 

€ 5 ££BfCJ*rt?S. ■€■©». *WfflSK«fcD#US'»J 
'a>«5©aHIiSiMfcbTWPl 7nm©yUn>ift 
''«6*»J*U fOilCLPCVD ((gmiECVD) ft 
tRTN (ftgft&ft:) 8M£KJ:9B£JP.l 5nm©->'J 

' 3>*ftji'7*»j«u «naa!t:«j:»)->'j3>aftK7 

©*®£&fbbTg|05 nm©v"j3>K<b^8Sr^ 
bT«B#fi£i 0**)«t«. <>U3>Rfl:BS6 tckO 40 
* u v >J3>I5 1 o&ttttf <t <ao, ->»ja >&fb 
IBS 8 1 «fc 0 -> u 3 >gfb®l 7 ©»i& tf 

lOtft-S. u©«i^ l Jy | j3>IBl)l400n 
mT, -5-©v-hfiiri (Hgtri) IJ4 0Q/DOillr>* 

[0 0 3 3] #K:02 (B) IcS-TJ: "5 fc, f«JHgjgl 

nnfc«fc DS»^©TSI5«@i 4*3 <fc rjcsta^ 
^©&ft#2 4£^U->U3>JI5fr£J6MK^fi£U ^ so 



M*^ ©R«#a8 l 5*«tt;fittilt J P©fiimft»Bt2 5 
£«JH?$iil 0 Bl-Cift^bTi.}:^ 
£»i?i^©TS85«® 1 4 tSim^M 1 5 «¥iS« 1 
6 (traX 1 6 iim®4^10f IMt^l). bA>U 
ttSUK?0&tt#2 4 ^ftl%gti2 5H, 04 (A) 
\Z7Ts.t£o\Z, WS/itn, *3afiL^5 0 tfixi-C. 

<tlC0 2. 03-Cfcfi!l:±fitn:*2 4 

[0 0 3 4] *l:i2 (C) \zffc$£o\z. Nl^USi 
©U >£^Tbfc#'J ->U3>1 1 1 ©±HK:KiMS& 
MGisVIM Kfg, «*tfWS ill 2£&*Lfc#'J 

■»m KBtl 3$±®<c^-r^>. ->'JU-f HBtl 2©# 
tEiZ&K), Z\<D#W( HM1 3«1 0Q/D©&^-> 

[0 0 3 5] #£03 (A) (C^Ti-ptC. tf'JlH'K 
HI 3^^-Z^LTI GFET®y-htl3 5 
i3«trJ§»^©T^*S»ca^-r^±g5«Sl 6£ffi* 
fiTTS. £©±35«&«¥ffii»l 2 umx l 2 Mm©4 
fiW<D¥-ffiMWZ& Y) , TSCmS 1 4 ©tp'fr«fc 9 -7? © 
?7fa (0-C£yj[6]) tCct-ttT, TSB*ffitCJ&ffib«@£ 

5. ^©±auaffi© j F®«^»fii^*st--5§»ffia 

>^©±3&H7'f xy^>ytrff3*«. ^©KacigJn 
^©Sta#:2 5©±S»Cttv'J=J>iE{bM6, 8t-> 

u n >aftijt 7 e.fc-5fcji*i3§©#s*eigy8i 2 5 *«* 

3. bfe*^Ti©XgtC*3^TSS ! [#:2 4©Wff^« 
4> bTBf 3t ©JSttfl[3fi«S <=> n& U i: ^F3B3-«f2£ b 

[oo36]^:lc03 (B) ^-r«fcp{c, y^YW 

X b 3 8\Z£07 4 -)V\ : Mfcm2±<Df&ifimTi$£Zfi 
tl^SSJILT, y-h^S3 5^V7.^tCbTN 

««e<h^^-»©N^M^M«3 6, 3 7^^-T 

[0037] *c@3 (o t^-r«t5tc, ±#mz*s 

U-3>tt<bW. PSGlfcKIJBPSGlA^^^l 
HIHUt4««l|£U ^?L4 1, 4 2, 4 3, 4 4, 

45, 4 6*mmzbv<\m*\zv7??->c7'i*> 

5,46 ©^fig7rtt, > U 3 >^{fcH 7 £S*r354&X >y ^ 

> if 7, h v n £ fc 0 , PPp^ffiiiK 4 43 J; -> U 3 >Stfb 
K8^U7^7 i ^y'f^->Xy5 1 >^t=kDMPb7i 
^, ^©T©v'j3>^tl^7t3ct^v 1 J3>i?<bll6 

fc^xy hx<v^>y-e^p-rs^i^T'€r-5. ^©.fc 

■S^yplrXtiO. #Uv-'J3>©TB«ffil 4i3J: 
£86tt#2 4©a®fcy*-s;£#AS;:£fc<*M© 
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&I0e?L4 3, 4 5,' 4 6 5Wt5uiAST?5. 
[0 0 3 8] "&\Z.±mzT frS.JkO'kWM&WgVTZ. 

- 5 6 ZKW&mtZ* 
[0 0 3 9] 

totfTiSK life, 3iB«±CD^?L$r^*^it^z:«h 

[0040] iEfcjsft*^©ja»#©±Bfc««"r*« 
mmmm *> > u 3 >ig{b®i t -> u 3 >^bgi©«jii# it 

T?* 3 6 Z\(D&fr £> feSjg^ffi^fb^ tl. fro £ © -> 
U 3 «fc 0*»©«A-^jSliBifi»^©jE-f *> 

3>ffitt«:«ffi{cinfc-5^**^Sisn-5. l/fc**oT 

w*. ®s^©i§m#iBi©mg#*jia*# u -> y 3 

[0041] *&, y-h«a*±tf±a«s*/ , «^- 
mmmmtmm v t v> s & e» isr*© w**«*8rs ic* 

[0 0 4 2] $ SKfiR^Wfitftfr^S^OT* 

«tK>#u ->y 3>jiKai-rs»«a*»j«'r-siRK, 

- - SMMHfi® > 'J 3 >a<bUt!6*x y 5 1 > i^X hy/1£.fe.Q 
[0043] gfet oy— hWfft^a*^ 

[0®©fB¥&f&BJ] 

[01] *3BW©sS!fi«<Z)¥»#JII*ia»S«&*-rK 

[B2] 01 <D¥mftMm®®i£m$:§&&-rz>nmMc> 

[0 3] 0 2©^©Ii^Il;^f|rI^0T*. 

3. 



(6) 

[04] 0 1 (D^mwmmm^m<D-^7^-rw-^m 

(B) tttttt#?<DTtftt^®tttt7LeR9rrsBT 
[0 5] *5SWSrjiffl-r*it3ft^r«OADjElft|BII&0 

-a5^^-rieiss0Tab?). 

[06] ffi*ft«K:«t:*¥«»#««ia»S*-r»fiiiHt? 

[ft#©R91] 

10 1 PM->U3>Sfi 

2 7^ -)wmmm 

3 

4 bi$%&ibi 

6 Ts->y3>ggfbisi 

7 s/ij3>«fii 

8 ±lyU3>lM 

1 0 auimi& 

11 * y v y 3 >m 

12 vytKHd 
20 1 3 #y-tM kji 

1 4 T^«S 

1 5 B%M#flM: 

1 6 ±§B*@ 

1 6 A ±^mm<D—}Q 

2 0 SJa*^ 
2 4 jgin# 

2 5 &mmmm 

3 0 I GFET 

3 4 y-hKflai 

so 3 5 tf—bn® 

3 6, 37 Nm^m^imm. 

3 8 7 

3 9 N^-f^"> 

40 ®mm^ 

4 1, 4 2, 4 3 (4 3 A, B, C) , 4 4, 4 5, 4 

6 mmji 

5 1, 5 2, 5 3, 54, 5 5,5 6 TA^MM 

6 0 MfkM^f- 

6 i ->y 3 >mtm 

40 6 2 ->ij3>iftl 
6 4 . T$«M 
6 4A 3IHJLg& 

6 5 mmmn#m 

6 6,7 6 Sgg?L 
6 7, 7 7 

6 8 ±g&«« 

70 mm=f- 

7 1 JHQIftlMi 

7 4 #U->U3>I 
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(7) 



[01] 



[0 2] 



~~~~~ (4S>+iBiu)Twta ^ 

4- ' 




1 






m 









[0 5] 



| I I I I h-J? 

i I i i i 1 f 



(6) 





<>OUT 



36 » 37 
75 46 44 43 43 

4-1 42 
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(8) 




(5i) int. ci. 6 mitm fffH&wm^ fi mm^mm 

H 0 1 L 27/06 

H 0 1 L 27/06 1 0 2 Z 



